Purification of the muscarinic acetylcholine receptor from porcine brain.
The muscarinic acetylcholine receptor of porcine cerebrum has been purified to apparent homogeneity by affinity chromatography, with conjugated 3-(2'-aminobenzhydryloxy)tropane (ABT) as described previously (Haga, K., and Haga, T. (1983) J. Biol. Chem. 258, 13575-13579). In a single step purification using 900 ml of digitonin/cholate-solubilized preparations and 300 ml of the ABT-agarose gel, we obtained, in a yield of 10-15%, more than 250 pmol of muscarinic receptors which bind [3H]N-methylscopolamine with a specific activity of 1,000-5,000 pmol/mg of protein (1,000-5,000-fold purification). The muscarinic receptors eluted from the ABT-agarose gel with 0.1 mM atropine were adsorbed to hydroxylapatite and then recovered as a concentrated solution. Muscarinic receptors were further purified by rechromatography with the same gel or by gel permeation high pressure liquid chromatography. The amino acid composition of the purified receptor was determined, and the specific activity of the purified preparation was estimated to be 13,100 pmol/mg of protein on the basis of amino acid composition. Sodium dodecyl sulfate-polyacrylamide gel electrophoresis of the purified receptors with or without radioiodination revealed a single, major band with an apparent Mr of 70,000 either by silver staining or radioautogram. The major band corresponded to the band which specifically bound [3H]propylbenzylcholine mustard (irreversible muscarinic ligand). The purified receptor showed essentially the same specificity for muscarinic ligands as unpurified receptors.